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ABSTRACT 
In recent studies, The Billfish Foundation highlighted the large benefits generated from billfish sportfishing on coastal 
communities. In the Los Cabos region of Mexico and in Costa Rica the sportfishing industry was estimated to generate an annual 
economic impacts of $1.125 billion USD and $599 million, respectively. These studies also found that the willingness to pay (WTP) 
was directly related to an angler’s fishing experience and the number of fish they expected to release—essentially a greater catch per 
unit effort (CPUE). The greater the WTP of anglers targeting billfish reflects that more intrinsic value is placed upon the fishery by 
anglers. Data from TBF’s Tag & Release Program, the largest private billfish tagging database in the world, was utilized to forecast 
the effort, economic impacts, and the willingness to pay of billfish anglers from Isla Mujeres, Mexico. Tag and release data from Isla 
Mujeres found that anglers released 4,608 Atlantic sailfish between 1990 and 2011.  Spatial analysis was used to look at the release 
distribution of sailfish and the migration patterns of tagged and recaptured sailfish from Isla Mujeres. Discrete Choice Experiments 
of anglers who fished in Isla Mujeres revealed that the WTP to release an additional sailfish was $89.41 USD. Preliminary local 
expenditure was estimated to be $421.30 USD per day by anglers sailfishing in Isla Mujeres. An estimation of anglers’ value 
generated from the fishery in Isla Mujeres provides both fisheries and tourism officials a basis for understanding the intercorrelation 
between healthy billfish stocks and potential economic benefits.  
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INTRODUCTION 
Over the last 20 years, a large importance has been placed on understanding the socioeconomic impacts, interests, and 
characteristics of billfish anglers in sport fishing destinations throughout the Caribbean and in Central and South America.   
Despite these studies demonstrating the large economic impacts generated by billfish anglers on local communities and 
willingness to pay by anglers for particular trips, there have been no studies that evaluated the willingness to pay as it relates 
to catch per unit effort (CPUE) – allowing an angler’s value to be placed upon each fish. An estimation of an anglers’ 
willingness as it relates to the value of releasing a billfish from one fishing destination to the next will demonstrate to 
fisheries managers the value of their fishery and ultimately the necessity to ensure the fishery’s sustainability. By under-
standing the highly migratory nature of billfish and creating an understanding amongst a network of countries that benefit 
and have the potential to benefit from a billfish sport fishery. A conservation-minded collaboration must be established to 
ensure the long-term sustainability of these species that directly benefit local economies throughout the Caribbean. The 
framework generated through this study can be used as a means to capture the value of their fishery in both established sport 
fishing destinations and in nations that wish to develop their sportfishing tourism. 
Tourism in the Caribbean is an important industry as many countries shift away from agriculture and extractive 
industries and focus on a tourism and eco-tourism that showcase their natural resources as a way to draw non-residents to 
various destinations (Holland 1997). While it may be argued that billfishing does not qualify as a form of eco-tourism, 
Holland presents a strong argument that billfishing indeed can be classified as eco-tourism because it places large emphasis 
on intrinsic value of “nature appreciation, challenge, adventure and excitement, and the experience of the catch” with 
further emphasis on the non-consumptive use of the resource (Holland 1997). In a study of billfish anglers in Costa Rica, 
97% of the anglers stated they practiced exclusively catch and release fishing for billfish while placing a large emphasis on 
environmental protection as a whole (Ditton 1994 ). The conservation ethic has spread significantly throughout the world 
and in billfish sport fishing destinations because of the understanding that they can be viewed as a renewable resource.  
Utilizing conservation-minded actions, many countries have begun to understand that this natural resource can be enjoyed 
by anglers on a continual basis. In return, long-term economic benefits can be generated by increasing the fishing experi-
ence and ultimately the draw of billfish anglers from around the world. As a result, further tourism growth can be imple-
mented and lead to further economic impacts that will enrich both the local and national economies as a whole. Recent 
studies investigating the economic impacts from billfish anglers were performed in Los Cabos, Mexico and in Costa Rica 
where they were found to generate $1.125 billion USD and $599 million USD, respectively. Additionally, over 24,000 jobs 
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were generated in Los Cabos from sportfishing and 
sportfishing in Costa Rica was responsible for over 63,000 
jobs nationwide (Southwick, 2008, Jimenez, 2010).  
Despite the large economic impacts in these two localities, 
the anglers’ willingness to return to visit these locations 
were directly related to both fishing experience and 
potential fisheries management decisions.  
When investigating the socioeconomics of billfishing 
it is imperative to understand the differences in terminolo-
gy when discussing economic impact and economic 
benefits. Economic impacts look at financial measures that 
are a result of the recreational fishing activity such as direct 
expenditures, jobs, taxes, and so forth (Southwick 2006). 
Economic benefit on the other hand focuses not only on the 
financial benefits, but includes the additional financial and 
intrinsic values an individual may place on the value of a 
fish (Southwick 2006). Economic benefits are also termed 
economic value and these terms are often used interchange-
ably—both are used in reference to determine the maxi-
mum amount an individual is willing to pay for fish. As 
described by Edwards, a large emphasis is placed on 
maximum “because it refers to the point at which someone 
becomes indifferent to having the fish or doing with-
out” (Edwards 1991). Willingness to pay in recreational 
fisheries has been investigated in great detail and it has 
been found that the willingness to pay of anglers is directly 
related to the size and challenge of catch a fish and the 
overall fishing experience (Johnston 2006). It can be 
assumed that the fishing experience for anglers is related to 
the number of fish caught and in essence the CPUE.  
The willingness to pay as it relates to catch per unit 
effort and the value of each release of additional Atlantic 
sailfish will be performed using Discrete Choice Experi-
ments (DCE). DCE are a type of conjoint analysis that has 
been used historically in marketing research, but recent 
research has utilized DCE to enhance estimations of 
environmental valuation. Rather than using other methods 
which asks an individual’s willingness to pay for a 
hypothetical change in a provision of the good, discreet 
choice experiments present individuals with different 
“goods” in which they must choose or rank the favored 
alternative. Each “alternative” or “good” will have a 
determined set of attributes in which the levels (different 
variations for each attribute) will be adjusted so that each 
“good” can be compared and chosen or ranked according 
to the specifics of the experiment (Hanley 2001). If cost is 
included as one of the attributes, the willingness to pay for 
attributes can be indirectly determined based on the 
individual’s ranking or choices. As with other methods of 
determining non-use values, policy and management 
changes can be evaluated through the use of DCE (Hanley 
2001). A study of Norwegian recreational anglers utilized 
discrete choice experiments to explore the potential of 
conjoint-based decision modeling in recreational fisheries 
management. Anglers were asked to make choices between 
different fishing opportunities that restricted minimum size 
length, bag limits, and types of bait used to ultimately 
understand the difference in preferences between the 
different groups of anglers (Aas et al. 2000). Furthermore, 
several studies have looked at angler responses to different 
harvest regulations using discrete choice experiments, but 
an evaluation of the behavior of billfish anglers’ under 
different management conditions and catch rates has yet to 
be performed with the intent to capture willingness to pay 
for each additional sailfish released. 
 
Isla Mujeres, Mexico – A Sportfishing Destination 
Isla Mujeres, Mexico is a small island off of Cancun, 
Mexico that has gained the reputation as one of the 
premiere sportfishing destinations in the world.  It was 
recently named as number three on Marlin Magazine’s list 
of “10-Easy Billfish Destinations” because of both the 
close proximity to the United States, but more importantly 
because of the large number of Atlantic sailfish 
(Istipophorus albicans) that frequent their waters during 
the winter months. Private boats travel from destinations 
throughout the southeastern United States in addition to 
many anglers flying from around the world to Mexico to 
take part and experience this unique fishery. It is common 
to release 20 - 30 sailfish a day with many boats releasing 
in excess of 50 fish in a single day. Anglers endure harsh 
weather conditions with seas in the winter commonly 
between 3 - 5 feet and many days fishing boats must travel 
greater than 50 miles from Isla Mujeres to locate the fish.  
As with many destinations around the world in which sport 
fishing has become an important aspect in the local 
economy, conservation has become of high importance to 
ensure the fishery can be enjoyed year after year. The use 
of circle hooks as a conservation tool, while mandated for 
the use in U.S. billfish tournaments in the Atlantic, are not 
required in Mexico, but have been adapted and used 
exclusively by sport fishing anglers targeting sailfish in Isla 
Mujeres. The increased utilization of circle hooks will 
ultimately increase the post-release survivability and allow 
for a healthy sport fishery (Prince et al. 2006). The pilot 
study in Isla Mujeres aims to provide the basis for a full 
socioeconomic study in the area. Additionally, it creates a 
framework that can be used to gauge willingness to pay as 
it relates to catch per unit effort in other areas around the 
world with a current sportfishing destination or in localities 
in which there is the potential for sportfishing related 
tourism development.  
 
The Billfish Foundation 
The Billfish Foundation (TBF) was established in 
1986 and is the only non-profit organization with the 
primary goal of conserving billfish stocks worldwide while 
also protecting the economies that are dependent on 
sportfishing. TBF utilizes research (scientific and econom-
ic), education, and advocacy in addition to working with 
leading experts across multiple disciplines to inform policy 
makers on the importance of sportfishing. The TBF Tag 
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and Release program was started in 1990 and has grown to 
the largest private tagging program in the world; the 
program is unique because it utilizes volunteer fishing 
teams to tag and release fish across the globe. The infor-
mation gathered from the conventional tagging program 
allows for insight into the migration patterns and age and 
growth rates of billfish, as well as economic factors such as 
effort and angler demographics (Peter Chaibongsai, The 
Billfish Foundation, Personal communication). TBF has 
led the way for billfish conservation by sponsoring 
socioeconomic studies in Los Cabos, Mexico region and 
Costa Rica, yet there has been no linking of the data from 
the Tag and Release Database to the socioeconomic 
benefits determined for discreet sport fishing localities. The 
Billfish Foundation continues to study the economic 
benefits generated from sport fishing around the world 
while demonstrating to fisheries managers as well as 
tourism industries that billfish are more valuable alive than 
dead. The TBF Tag and Release Database will be the 
foundation for this study while providing information on 
angler effort as well as release, tagging, and recapture data 




GIS Analysis of Isla Mujeres 
The Billfish Foundation’s Tag and Release database 
provided the basis for both the GIS and socioeconomic 
analysis of the Tag and Release effort for anglers fishing 
from Isla Mujeres, Mexico. During the first part of the GIS 
analysis, the evaluation of the spatial distribution of billfish 
anglers from Isla Mujeres that have released, tagged, or 
recapture sailfish will be performed. Within the TBF 
database, 3,510 records were isolated for sailfish tagged, 
released, or recaptured by anglers from Isla Mujeres, 
Mexico. It is important to note that some release records 
contained multiple sailfish releases; the total number of 
sailfish accounted for within these records was 4,608 
sailfish. The vector data for each sailfish interaction was 
plotted in ArcGIS; any points that fell on land because of 
incorrect geo-location data were removed from the spatial 
analysis. A 0.025 degree x 0.025 degree grid was created 
between -88.500° W and -85.000°W and 19.500°N and 
23.000°N. A spatial join between the grid and the vector 
data was performed to provide the grid system with the 
sum of all the catch information associated with each 
vector points falling within a particular quadrant. The grid 
system was colored according to the sum of the number of 
sailfish released within a quadrant; the grids were colored 
from green to red as the number of sailfish increased. This 
analysis allowed for the observation of the areas with the 
highest areas of catch for anglers targeting sailfish around 
Isla Mujeres, Mexico.     
The second part of the GIS analysis will demonstrate 
the highly migratory nature of sailfish and the wide 
distribution of their migration patterns of tagged and 
recaptured sailfish from the waters surrounding Isla 
Mujeres. For this aspect of the study, a 100-mile radius was 
created around Isla Mujeres, Mexico and localities found 
within the TBF database were isolated (Cancun, Cozumel, 
and Puerto Aventuras) and added to the tag and recapture 
data from Isla Mujeres, Mexico. The rationality behind 
including the larger scope is that many of the billfish 
anglers from these localities fish in the same areas as the 
anglers from Isla Mujeres. An analysis of the recapture 
locations where fish frequenting the waters around Isla 
Mujeres was created using three separate parameters that 
looked at tag and recapture locations in relation to the 100-
mile buffer. Sailfish that were tagged and recaptured within 
the 100-mile buffer were denoted “I-I”.  Sailfish tagged 
inside the buffer, but recaptured outside the buffer were 
called “I-O”. The last delineation were sailfish tagged 
outside of the buffer and recaptured insider were called “O-
I”.  Conventional tagging, while providing great insight 
into the migration patterns of sailfish, only allows for the 
locations of the start and end to be determined. With that in 
mind, little is known about the whereabouts of where they 
travel in between when they are tagged and recaptured. 
Additionally, looking at the days at large and the time of 
year that the fish were tagged and or recaptured can give 
insight into the migration patterns of sailfish as they move 
throughout the Gulf of Mexico, Caribbean, and Atlantic. 
The spatial analysis of tagged and recaptured sailfish 
provides a glimpse of the sailfish migration patterns of the 
fish that migrate through the waters of Isla Mujeres and 
then travel throughout the Caribbean Sea, Gulf of Mexico, 
and the Atlantic. This ultimately establishes a greater 
understanding that exemplifies the importance of a 
collaborative conservation effort amongst Caribbean 
nations. 
 
 Socioeconomic Analysis 
Due to the success of a socioeconomic study in the 
Los Cabos region of Mexico and the subsequent positive 
responses from the local community as well as government 
officials, a study to further emphasize the importance of 
sportfishing on the Yucatan Peninsula of Mexico can 
further emphasize the importance of sportfishing-based 
tourism in Mexico. A pilot study that evaluates the 
economic impacts and benefits of recreational billfish 
anglers in the Isla Mujeres, Mexico has yet to be done and 
offers a unique opportunity to get a “snap shot” of the 
entire effort and benefits generated within this locality. At 
the same time it creates the foundation for a framework 
that can be used for a potential larger-scale socioeconomic 
project in Isla Mujeres, Mexico or that can be further 
applied to other localities and coastal communities where 
billfishing is an important activity.  
Since this study is a pilot study, an opportunistic 
surveying method was utilized by creating a list of anglers 
from The Billfish Foundation’s Tag and Release database 
to generate a list of participants. More specifically, those 
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included in this list had tag or release records from Isla 
Mujeres between 2005 and September, 2011 and had email 
addresses present in the database. A mass-e-mail service 
was used to distribute the emails and the survey was 
administered online utilizing the service SurveyGizmo.  
The initial contact with the survey participants was made 
through an email that notified the individuals about the 
survey. Two weeks following the initial email, the 
participants were sent a new email with the link associated 
with the online survey. The survey is currently still open 
for further participation, but preliminary data was analyzed 
14 days after the initial e-mailing of the survey. Seven days 
following the emailing of the survey link, a reminder email 
was sent to participants with the link to the survey included 
as well. As a result of the low number of response and 
completion rates, ten days following administration of the 
survey, anglers were called to notify them of the survey 
and to determine if they had seen any the emails regarding 
the survey. To those anglers who had not seen the survey, 
a follow up email was sent from a personal email address 
rather than a mass e-mail client to ensure that spam filters 
had not blocked the notification email. The online 
completion of the survey allowed for instant delivery of the 
survey to the participants as well as created a user-friendly 
interface that did not require them to mail their responses 
back to be analyzed — decreasing the time between 
delivery and the generation of results. 
Prior to the full development of the survey, a “focus 
group” of six TBF members was created to establish 
realistic parameters for the survey design, particularly the 
choice experiments. The members of this focus group had 
extensive experience fishing in Isla Mujeres for Atlantic 
sailfish. In addition to providing information about the 
survey, the focus group was used to preview the survey 
design and give feedback about potential areas of confu-
sion or cognitive burden created by the survey. Prior to the 
analysis and administration of the official survey, the 
survey and subsequent models were tested using volun-
teers consisting of anglers and non-anglers.  
The survey itself was separated into three separate 
sections: trip expenditures, stated choice experiments, and 
angler demographics. The stated choice experiment section 
is of the greatest concern for the focus of this project 
because it is the portion utilized to generate an estimation 
of the willingness to pay (WTP) for the fishery as it 
directly relates to the amount of fish released and creates 
an angler’s value for each of these fish. In the discrete 
choice experiments, individuals were given a hypothetical 
situation in which the anglers will have to choose between 
four potential fishing trips (alternatives) in which the 
attributes associated (cost, boat size, sailfish releases) will 
be varied amongst each alternative. Since it was deter-
mined that the maximum number of different choice sets 
(repetitions) that could be given to an individual angler 
was 10. A fractional factorial was generated to create a 
balanced survey design by varying the levels of attributes 
within each fishing trip the angler was presented. It is 
important to note that if an angler would not choose any of 
the alternatives that they were given, they had the oppor-
tunity to opt out of that scenario by selecting the “no 
choice” alternative. At the completion of all of the choice 
sets, the angler was asked to rank the importance of the 
attributes in order from greatest to least importance as they 
contributed to the decision making process. The DCE 
results from each participant were placed into “wide” 
format to be analyzed with statistical software. The 
statistical analysis was performed using a conditional logit 
model to create utility coefficients and determine if there 
are any relationships between coefficients. The utility 
coefficients were used to then predict the marginal 
willingness to pay (MWTP) for the release of each 
additional sailfish as well as create a utility function which 
can help predict the utility of attributes.  
The trip expenditure section of the survey, while not 
the primary focus of this project, will be utilized to 
ultimately look at daily expenditures of anglers during 
their trips to Isla Mujeres. This analysis looked at the local 
expenditures regarding their last fishing trip to the area, the 
length of their stay, and the number of individuals included 
in the expenditures they listed. While the project is only a 
small glimpse of the entire recreational effort targeting 
sailfish in Isla Mujeres and was not extrapolated across all 
effort from the region, it will help predict the socioeco-
nomic impacts the billfish fishery has on the small coastal 
community. Further analysis will be needed to determine 
the full recreational effort from Isla Mujeres to determine 
the full socioeconomic impacts generated from this 





The first part of the spatial analysis looked at the 
distribution of recreational effort from Isla Mujeres, 
Mexico targeting sailfish. A total of 3.506 release, tag, and 
recapture records in the TBF Tag and Release database 
accounted for 4,604 Atlantic sailfish from anglers from Isla 
Mujeres, Mexico. The number of sailfish is greater than the 
number of records found within the database because 
release records can include the release of multiple sailfish. 
The data from the TBF database only has the ability to 
utilize the information that is provided by anglers and the 
number of sailfish accounted for is small in comparison to 
the total number of sailfish released from boats from Isla 
Mujeres. Anecdotal evidence suggests that boats have 
released over 1,000 sailfish within the short season in the 
winter and early spring. The spatial distribution of the 
recreational sailfish effort from anglers leaving Isla 
Mujeres, Mexico is seen in Figure 1 with quadrants 
containing from 1 - 2,904 sailfish releases per .025° 
x .025° area. The largest concentration is located around -
86.588°W and 21.465°N with an even distribution 
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Socioeconomic Analysis 
A total of twenty-six surveys were completed and 
analyzed as part of the socioeconomic aspect of this study. 
The discrete choice experiments were the primary focus to 
generate a marginal willingness to pay and ultimately a 
value per each sailfish released of anglers who fished in 
Isla Mujeres, Mexico. A conditional logistic model was 
utilized for the analysis of the choice experiments and 
looked at the interaction between attributes, the magnitude 
of importance for each attribute, as well as generated the 
data needed to calculate the marginal willingness to pay 
(MWTP). The coefficients produced with this model can 
also be used in a utility function to calculate the utility and 
predict the utility of potential trips anglers may face. The 
results from the conditional logit model are found in Table 
1.  
escalating outwards for roughly 15 miles around this 
central location. Recreational sailfish releases were 
recorded in a range from 5 to 55 miles from Isla Mujeres 
with varying degrees of release concentration.  The color 
scale in Figure 1 corresponds to the number of sailfish 
released within a particular quadrant. 
Figure 1. Angler Distribution and Sailfish Release Density 
from Isla Mujeres, Mexico.  
The second part of the spatial analysis looked at the 
tag and recapture events of Altantic sailfish around Isla 
Mujeres, Mexico. Utilizing a 100-mile buffer around Isla 
Mujeres Mexico, tagged and recaptured sailfish were 
analyzed in relation to the buffer zone to look at their 
migration patterns.  Forty-five total fish met these parame-
ters with 18 fish tagged inside the buffer zone also being 
recaptured inside the buffer zone. Many of these sailfish 
were recaptured more than two years after being tagged —
demonstrating that they are returning to the waters on a 
regular basis. In addition to those that were tagged and 
recaptured inside the buffer, 20 fish were tagged inside the 
zone, but recaptured outside of the buffer in localities such 
as Cuba, Venezuela, and in both the Atlantic and Gulf of 
Mexico sides of Florida. The last part of the analysis 
looked at seven fish that were tagged outside the buffer 
zone, but were recaptured within. The sailfish that met 
these criteria were tagged in the U.S. Virginia Islands, the 
Bahamas, Venezuela, the Gulf of Mexico, and in South 
Florida. While the conventional tagging data only provides 
a start and an end point without any information from in 
between, it allows for an understanding of the migration 
patterns of the Atlantic sailfish that travel throughout the 
Gulf of Mexico and the Caribbean.  
 
 
Table 1. Utility Coefficients generated from Condition Logit 
Model from Choice Experiments. 
The significance level for each attribute level 
represented by *** corresponds to a significance code of 0 
signifying that there is significant difference between the 
attributes and no links were found to be associated. The 
most important aspect to look at in the results from the 
conditional logit model is the utility coefficient estimates. 
The negative value associated with the cost coefficient is 
as expected with the idea that as cost increases (everything 
else head constant), the demand or likelihood to choose 
that alternative would decrease. The opposite is observed 
in both the catch (release) of sailfish as well as the length 
of the boat with positive coefficients that signify that their 
choice is more likely to be selected with an increase in 
each respective attribute. The magnitude of coefficients 
can be used to signify which attribute had the greatest 
significance during the choice between alternatives. While 
length of boat was used more or less as a “dummy” 
attribute for the analysis of catch, it was found that it had a 
slightly higher importance than catch. The rational for this 
observation is because of the rough water observed in Isla 
Mujeres, Mexico and that comfort is a great concern for 
anglers fishing in Isla Mujeres to ultimately increase their 
fishing experience. A MWTP analysis was not calculated 
for the additional length of the boat, but should be 
considered that it was an important aspect when anglers 
were making their decisions. The MWTP for the addition-
al release of a sailfish can be found with equation 1 that 
utilizes a ratio of the coefficients  for “CATCH” and 
“COST” from the conditional logit model. It was deter-
mined that the marginal willingness to pay for the release 
of each additional sailfish from anglers fishing in Isla 
Mujeres, Mexico was $89.41 dollars. 
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 =   
 = $89.41                Eq.    (1) 
 
As mentioned previously, the utility function can be 
utilized to predict the behavior of anglers given a set of 
different alternatives. This type of equation can allow both 
fisheries managers, tourism officials, and other interested 
individuals the relationship amongst the given attributes. 
The utility function is seen in equation 2 and utilizes both 
the utility coefficients (β) and levels (x) of each attribute to 
calculate utility; it also includes an error component 
because it is assumed that not all components within each 
decision is captured within all attributes in the utility 
function.                            Eq. (2)         
The preliminary expenditure data for the 26 surveys 
was analyzed to look at the cost of an angler on a daily 
basis while in Isla Mujeres, Mexico. Utilizing the local 
expenditures that were spent in Isla Mujeres, the number of 
individuals that each angler said they paid for, and the 
number of days of their trip, daily angler local expendi-
tures could be generated for anglers traveling to Isla 
Mujeres. The local expenditures looked at angler money 
spent at local stores, restaurants, hotels, charter boats, tips, 
and transportation.  It was estimated that on a per diem 
basis, the local expenditures of each angler was $421.30. 
Despite the lack of knowledge regarding the total number 
of anglers that travel to fish in Isla Mujeres on an annual 
basis while targeting sailfish, this information provides 
insight to the potential local economic impacts of each 
angler. Further studies will be needed to investigate fully 
the total economic impacts the sportfishing for sailfish has 
on the local economy in Isla Mujeres through the develop-
ment of a full input-output model. With the development 
of the input-output model the impacts of angler dollars can 
be observed on both the local and national economies.  The 
combination of the willingness to pay for each additional 
sailfish released of $89.41 in addition to the daily expendi-
ture by anglers of $421.30 gives insight into the total 
economic benefits generated from the sailfish fishery off of 
Isla Mujeres, Mexico.  
 
DISCUSSION 
The large economic impacts of billfish sportfishing as 
demonstrated in recent studies in both the Los Cabos 
region of Mexico as well as in Costa Rica exhibit the 
importance of the recreational fishing on these economies. 
Anglers have many choices when choosing where to fish 
for billfish around the world; locations that provide the 
greatest possibility of catching as many desired fish as 
possible plays a large role in this decision making process. 
Subsequently, a decreased fishing experience by anglers in 
a particular location that could result from a reduction in 
the stock could have detrimental effects on the economies 
of local communities due to anglers’ decisions to fish in 
other locations. The highly migratory nature of billfish that 
generates large economic impacts in one locality have the 
potential to be harvested in other locations during their 
migration and if done in large numbers could create 
significant losses for the economies that are dependent on 
billfish for sportfishing. This aspect should be of greatest 
concern to both fisheries managers and tourism officials to 
ensure that fishing opportunities are available and are 
sustainable to attract as many anglers as possible on a 
continual basis. In addition to looking at the large econom-
ic impacts generated by the sportfishing industry in these 
areas, developing a means to put an angler’s value on each 
fish in the fishery will fully create a picture for officials to 
understand the importance of this natural resource. The 
utilization of discrete choice experiments, while used 
extensively in environmental valuation, has yet to be used 
to determine the marginal willingness to pay of anglers 
targeting billfish. Surveying anglers with a history of 
fishing for sailfish in Isla Mujeres allows a value to be 
placed upon the natural resource. Utilizing the conditional 
logit model, it was determined that the marginal willing-
ness to pay for the release of an additional sailfish in Isla 
Mujeres was $89.41 USD. This value was expected from 
information that willingness to pay of anglers is directly 
related to the size of the fish targeted and the fishing 
experience as a whole (Johnston 2006). With the extraordi-
nary fishery in Isla Mujeres that provides anglers the 
possibility of releasing as many as 50 sailfish in a day, it 
can be assumed that the fishing experience is relatively 
high for these anglers. The willingness to pay is thus 
directly related to the fishing experience and the amount of 
fish released during the fishing trip –in essence catch per 
unit effort (CPUE). While this is the first utilization of 
discrete choice experiments when looking at the valuation 
of a billfish fishery, it provides the basis for further 
comparison of anglers’ willingness to pay to catch and 
release billfish from other sportfishing destinations. It also 
provides fisheries managers and tourism officials insight 
into the true value of the fishery and allows for an 
understanding of what could be lost if the health fishery 
diminishes. In addition to ensuring the health of the billfish 
stocks while the fish travel throughout other jurisdictions, 
it is essential that the use of conservation-minded actions 
be utilized by recreational anglers targeting sailfish. The 
use of circle hooks by recreational anglers targeting 
sailfish is widely used, but an increased use of circle hooks 
and proper handling of the fish will ultimately lead to an 
increased health of the fishery by decreasing the post-
release mortality.  
As seen in the spatial distribution analysis the fish 
tagged and recaptured in the waters around Isla Mujeres 
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migrate throughout the Caribbean where they have the 
potential to generate economic benefits to other localities 
with a sport fish industry (Figure 3). The same stock of 
sailfish that migrate through the waters around Isla 
Mujeres have also traveled through the waters of Venezue-
la, Cuba, the Bahamas, and on both coasts of Florida. The 
exact migration patterns are not able to determine through 
the use of conventional tagging but the migrations should 
be of great concern to nations with economies are depend-
ent, or potentially dependent, on sportfishing. The 
susceptibility of not only sailfish, but other highly 
migratory species that transverse many jurisdictions can 
put economies at risk if the resource becomes jeopardized 
and the health of the fishery diminishes. The same sailfish 
that has the potential to generate significant economic 
impacts in Isla Mujeres has the potential to create further 
economic impacts throughout the Caribbean – increasing 
the value of the fish by an even greater magnitude. 
Preliminary expenditure data from anglers in Isla Mujeres 
showed that anglers spent $431.80 USD daily while in Isla 
Mujeres. Due to the lack of economic information 
available for Mexico, an input-output model could not be 
utilized to predict the full economic impacts of the 
expenditures as they multiply throughout the. In addition, 
this study did not quantify the total number of anglers who 
travel to Isla Mujeres on an annual basis to fish for sailfish, 
but a future study can be performed to determine the true 
effort from Isla Mujeres and fully predict the economic 
impacts generated from this fishery. Utilizing the past 
studies investigating the economic impacts of billfishing, 
one can only predict that Isla Mujeres is significantly 
impacted by the anglers attracted to the unique fishery. In 
Mexico it was determined that a new job is created for 
every $18,156 USD spent in Mexico and that sportfishing 
in Isla Mujeres has the potential to generate a large number 
of jobs resulting from the sportfishing tourism (Southwick 
2008). This pilot study will lay the foundation for future 
work in Isla Mujeres that will further show both the value 
anglers have for each sailfish in the fishery as well as an 
fully estimate the local expenditures of anglers. A future 
study is pertinent to determine the benefits of sportfishing 
on both Isla Mujeres and the Yucatan Peninsula as a 
whole.   
 
CONCLUSION 
The ability to place an angler’s willingness to pay to 
release an additional sailfish in the Isla Mujeres sailfish 
fishery provides information about the value of the 
resource to fisheries managers as well as government 
officials. It can also be used to show other countries 
throughout the Caribbean the value of the resource that 
migrates throughout their respective Exclusive Economic 
Zones (EEZs). It demonstrates not only the value of the 
fish to Mexico, but the potential for other countries to 
generate further economic benefits from the development 
of a sportfishing industry. The framework utilizing discrete 
choice experiments provides an alternative method for 
estimating the willingness to pay of anglers to release an 
additional sailfish. While it was not investigated in this 
study, changes in management decisions and expected 
catch rates can be investigated to determine if there are 
changes in the willingness to pay of anglers in a particular 
region. With further investigation in Isla Mujeres, Mexico 
through a full socioeconomic study, the extent of the 
economic impacts generated from the fishery can be 
determined and utilized to show the value of this resource. 
The framework created through this project can be utilized 
by both localities that have an existing sport fishing 
industry and communities that wish to develop one to 
estimate angles’ willingness to pay and ultimately a value 
of the fishery. Additionally, the ideas generated in this 
project can be applied to other recreational fisheries in 
which a high level of economic impact is generated.  
Ultimately, healthy oceans and more specifically abundant 
fish stocks have the ability to create large economic 
benefits for coastal communities through sportfishing.  
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